Abstract
Introduction
Alleviation of poverty by micro-credit or small-scale employment is increasingly seen as a method to improve general family welfare, health, and nutrition [1] [2] [3] [4] . Many of these programs are aimed at women, because it is hypothesized that targeting women would have greater impact on family health and nutrition than programs that generate income for men [5] [6] [7] . The success of the Grameen Bank of Bangladesh has been well documented in terms of income generation and loan repayments, but there are few data to support the impact of such programs on health and nutrition [8] [9] [10] [11] [12] .
We report here the results of an evaluation of the impact of providing a modest but steady income from part-time employment over a period of two years to rural women in Sarlahi District, Nepal. The study was part of a larger randomized, placebo-controlled community trial assessing the impact of providing a small weekly dose of vitamin A or β-carotene to women of childbearing age on fetal wastage, maternal mortality, congenital malformations, and early infant mortality, morbidity, and growth [13] . Approximately 45,000 women were enrolled in the trial, which started in 1993. Because of the potential teratogenicity of large doses of vitamin A, the vitamin had to be provided as small weekly doses. The only feasible way to deliver such an intervention was to employ a large number of village-based women who would provide the vitamin to eligible women in their communities. The employment was offered on a part-time basis, because the many household responsibilities of these women would have made full-time employment difficult. Since several hundred women were needed, the study provided a unique opportunity to examine the economic, social, and health impacts of a small income by comparing women who received an income from employment in our project with other women who applied for the job but were not hired.
Materials and methods
The design of the study was prospective. Women were followed over time to assess the impact of employment on changes in household food expenditure and mid-upper-arm circumference (MUAC). The women enrolled in the study had applied for parttime employment distributing weekly supplements to married women of childbearing age in their own or neighboring communities. The job involved weekly visits to the homes of about 100 women to provide supplements, note the occurrences of menses in the previous week, record pregnancy status (not pregnant, pregnant, miscarriage in the previous week, stillbirth in the previous week, or live birth in the previous week), and record the receipt of supplements. The women received about 900 Nepalese rupees (US$15) per month for an estimated five hours of work per week.
The study was explained to all job applicants, and they were asked if they would be willing to complete a questionnaire at that time and two and five years later, regardless of whether they were selected for employment. The baseline questionnaire was administered by project staff who were not involved in interviewing and selecting the employees. Selection of employees was based on the results of a reading and writing test, relevant work experience, and an interview.
In the baseline interview, demographic and socioeconomic characteristics of the women and their households were recorded, such as age, literacy, caste, and ownership of land and animals. The usual weekly household expenditures were ascertained for all food, as well as for specific foods such as meat, clarified butter (ghee), fish, eggs, milk, and vegetables. The MUAC of all applicants was measured with an insertion tape [14] .
Baseline questionnaires were administered during the job application and interview process from December 1992 through January 1993. Two years later, we attempted to re-interview all women who had completed the original questionnaire. The follow-up questionnaire asked the same questions about demographic and socioeconomic features. Household food expenditure was ascertained and MUAC was measured in the same manner as at baseline.
Baseline comparisons between those selected and not selected for employment were performed itemby-item by using a t-test for continuous data (after transformation for data not normally distributed) or a chi-square test for categorical data. Variables were selected for inclusion in a logistic regression model with employment status as the outcome, based on item-specific comparisons that reached statistical significance at the 5% level.
To assess the impact of employment, changes in expenditure and in MUAC were compared in employees and nonemployees. For changes in food expenditure and MUAC, linear regression was used to assess the effect of employment, adjusted for baseline differences associated with selection for employment. This was done by fitting a model with MUAC as the outcome and covariates that included those found to be significantly predictive of which women were selected for employment from the previously described logistic regression. The difference in MUAC between employees and nonemployees was obtained by including an indicator of employment as a covariate. For binary outcomes, such as whether the household bought the specific foods, logistic regression was used to assess the impact of employment by modeling the binary outcome at two years as a function of employment status, the binary outcome at baseline, and the baseline covariates associated with selection of employees. The data are presented as adjusted mean changes in expenditures, or as adjusted odds ratios for the primary outcomes.
The women gave oral informed consent to participation in the study. Ethical approval for the study was given by the Joint Committee on Clinical Investigation of the Johns Hopkins School of Medicine and by the Nepal Health Research Council.
Results
A total of 870 applicants completed the study questionnaire before employees were selected. Of these, 350 were hired and 520 were not hired. Two years later, 7 of the 350 who had been hired were no longer employed by the project; 3 of these completed the questionnaire and 4 refused. Two employees could not be interviewed because they were on leaves of absence from the project area for more than two months. Of the 520 women who had been hired, 2 were dead, 2 had been hired to replace women who were no longer employed, 85 had been away from the project area for more than two months and their whereabouts were unknown, and 36 were not at the addresses given two years before. Therefore, we compared the 341 women who had originally been hired and who had been continuously employed by the project for two years with the 395 women who had never been hired and who completed follow-up questionnaires.
Baseline comparisons
The women who were hired were significantly younger than those who were not (25.2 vs 28.9 years)(table 1). They were also more likely to be literate (98.2% vs 81.7%; odds ratio, 10.8; 95% confidence interval, 4.9 to 28.2), to have 10 or more years of formal schooling (23.2% vs 13.2%; odds ratio, 2.0; 95% confidence interval, 1.3 to 3.0), and to have household servants (35.4% vs 21.1%; odds ratio, 2.0; 95% confidence interval, 1.5 to 2.9). They were less likely to smoke (2.4% vs 12.4%; odds ratio, 0.54; 95% confidence interval, 0.36 to 0.80) and to spend more than four hours per week fetching firewood (14.9% vs 24.8%; odds ratio, 0.17; 95% confidence interval, 0.07 to 0.38). Those who were hired and those who were not hired were comparable with respect to caste, household size, and ownership of animals and other household goods such as radios, watches, bicycles, and furniture.
The distribution of MUAC was comparable in the two groups of women (p = .40). MUAC was less than 21 cm in 15% of women in both groups. The average MUAC was 22.8 cm among those who were hired and 23.0 cm among those who were not (p = .48) (table 1) .
More than 95% of households had spent money on food in the previous week, but less than two-thirds had bought meat, ghee, fish, eggs, or milk (table 2) . Households of women who were hired were more likely to have bought ghee in the previous week than households of women who were not hired (46.6% vs. 39.2%; odds ratio, 1.4; 95% confidence interval, 1.0 to 1.8). However, after adjustment for baseline differences between the two groups of women, the difference between the two groups was not significant. Among those households buying specific foods, the expenditure on each item was comparable for households of women who were hired and households of women who were not hired (table 3) . On the average, households of women who were hired spent 255 rupees per week on food, as compared with 273 rupees by households of women who were not hired.
In a logistic regression model with employment status as the outcome, women who were hired were significantly younger, were more likely to be literate, were less likely to be smokers, spent less time fetching firewood each week, and were more likely to have household servants (table 4) . These significant baseline factors were used to adjust all the follow-up comparisons between the two groups of women. 
Changes from baseline through two years of follow-up
At follow-up, 36 of the 395 women who had not been employed by the nutrition project (9.1%) reported that they had been employed in jobs for which they were paid some cash. Among the 341 women who had been employed by the project, 106 (31.1%) reported additional cash employment (the project employment was part-time). However, the amount of cash payments associated with these additional activities was not determined.
After adjustment for the baseline differences listed above, there were no differences between women who had and had not been employed by the project in the changes in MUAC (means, -0.20 and -0.25 cm, respectively; p = .67)(table 5).
The proportion of households buying meat, ghee, fish, eggs, milk, and vegetables was slightly higher among households of women employed by the project, and this difference remained significant after adjustment for baseline differences (table 6). The households of employed women were significantly more likely to buy ghee (odds ratio, 1.42; 95% confidence interval, 1.00 to 2.03) and milk (odds ratio, 1.45; 95% confidence interval, 1.03 to 2.04).
The total expenditure on food increased in both groups, although there was no real increase after adjustment for inflation in rupees (table 7) . The expenditures on ghee, fish, eggs, and milk declined slightly, implying a real decrease after adjustment for inflation. However, there were no significant differences between the two groups of women in the changes in expenditures from baseline to follow-up.
Discussion
This study examined the impact on nutritional status and household food expenditure of providing a small income for women over a period of two years. We found no effect on changes in total expenditure on food or on expenditure for specific types of higherstatus foods, such as those with higher contents of fat and animal protein. However, we did find that, although the proportion of households that bought ghee and milk declined over the two-year period, the decline was significantly lower among households of women who had been employed by the project.
Other studies have shown that extra income is used to buy higher-status or higher-quality foods, such as meat, fish, milk, or eggs [15, 16] . In our study, the income from employment appears to have protected households from ceasing to purchase these products. Impact of providing a small income to women There appeared to be no effect of employment on the nutritional status of women, as shown by MUAC. It is possible that there were changes in other anthropometric indicators, but these were not measured. In addition, although subtle changes in the purchase of certain foods could be seen, they occurred at the household level, and the type and quantity of food allocated to different household members may vary in this environment. Hence it is possible that greater access to certain types of foods translates into improved nutritional status for other household members, but the nutritional status of others in the household was not measured.
Another difficulty with such studies is that expenditure does not necessarily translate into consumption, because many foods are grown or raised within the household and are unlikely to be purchased. Although consumption was not assessed, there were no baseline differences, and there was no effect of employment on ownership of animals or land. There were also no differences in the size of the households that might lead to differences in per capita expenditure on food.
Another explanation for the lack of impact of employment on nutritional status and on expenditures for some of the higher-status foods may be that women who applied for this job were better educated and came from higher socioeconomic backgrounds than the general population of Sarlahi. The overall literacy rate among women of childbearing age in Sarlahi is 12%, whereas the rate was 98% among women employed by the project and 82% among those who were not employed. Similarly, a higher proportion of these women came from Brahmin households that owned more land, animals, and household goods than the average household [17, 18] . Furthermore, 15% of these women had an MUAC less than 21 cm, compared with 27% of the general population of women (excluding those with night-blindness) in Sarlahi [19] . According to the questionnaires, women who were employed by the project were more likely to buy gold jewelry (a form of personal savings in this setting) than those who were not employed. They also reported higher expenditures on items for children, such as clothing and education. It may be that there is little perceived need to use this income to increase the amount or quality of food in the household. However, although these women were not the poorest of the poor in Sarlahi, they would still be considered poor, with 20% coming from households that owned no land in a subsistence farming environment.
This study suggests that the effect of employment or other income-generating activities among the rural poor cannot be assumed to translate automatically into increased household expenditures on food. Many other competing demands for cash income may supersede increases in expenditures for food, especially in poor households, but not among the poorest of the poor. In this population, there was evidence that the proportion of households buying higher-status foods declined during the two years of follow-up. However, this decline was similar for households of employed and unemployed women, except for the purchase of milk and ghee. Therefore, employment appeared to protect families from ceasing to purchase higherstatus foods in an environment in which economic pressures during the study period were reducing such purchases among those who were not employed. In this sense, employment did have an impact on the purchase of animal sources of protein and fat in the household diet. 
